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Supplementary Note 1
As parameters for simulations of DNA-PAINT data, we used an imager strand concentration of 500 pM, an integration time of 200 ms and a total of 50.000 frames. With these parameters, we determined a detection efficiency of 84%. We chose these parameters for DNA-PAINT simulation as they were used in our DNA-PAINT experiments, and were found suitable for DNA-PAINT imaging of dense, small clusters of GluA2.
Our simulation parameters are different from those that were found to achieve a close to 100% detection efficiency (Jungmann, Avendano et al. 2016) , i.e. an imager strand concentration of 5-10 nM and a total of 15.000 frames.
Supplementary Note 2
We established an image analysis protocol to remove signal from non-specific binding of fluorophore-labeled imager strands to random targets in the culture dish. We exploited a particular strength of DNA-PAINT, which requires repetitive binding of imager strands to a docking strand throughout the experiment and with a constant dark time. In contrast, nonspecific binding occurs with spatial randomness (Figure S2A , compare blue to red clusters).
Fluorescence signal originating from a specific binding site should thus display a stable dark time for the whole acquisition period (Figure S2B) . Nonspecific binding of imager strands will display random blinking for a limited time (Figure S2C) . It is important to remove signal from 2 / 5 nonspecific binding, since otherwise it would lead to the appearance of false-positive protein clusters (see apparent clusters in the dendritic shaft, Figure S2AB ). We removed nonspecific signal by first grouping multiple localizations with appropriate temporal filters ( Figure S2A , cyan data; Methods). We next determined the characteristic dark time for a single GluA2containing AMPAR for every super-resolution image by plotting the frequency distribution of characteristic dark times (Figure S2D) . This distribution was approximated with two Gaussian functions peaking at 634 and 1291 s. Although it is tempting to interpret the 2:1 ratio as single AMPARs containing either one or two GluA2 subunits, we think that such a statement cannot be made at this stage. Two experimental factors need to be considered.
First, we used a polyclonal secondary antibody, and as such, multiple secondary antibodies could bind to the primary antibody. Second, the secondary antibody was DNA-labeled using random amino-chemistry, leading to a range of antibody:DNA stoichiometries. In order to tackle both of these issues, new chemical concepts to label antibodies (ideally, primary antibodies) with DNA are needed. Nevertheless, the qPAINT approach shown here is well suited for relative quantification across different synapses. 
